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$OWKRXJKYHU\IOH[LEOHWKLVW\SHRIV\VWHPLVYHU\LQHIILFLHQWUHVXOWLQJLQORQJOHDGWLPHVKLJKOHYHOVRIZRUNLQ
SURFHVV LQYHQWRU\KLJK WUDQVSRUWDWLRQFRVWV DQGDPRUHGLVRUGHUHGSURGXFWLRQHQYLURQPHQW WKDW FRQVHTXHQWO\ LV
KDUGHUWRPDQDJH
&HOOXODU0DQXIDFWXULQJ 6\VWHPV &06 KDYH HPHUJHG LQ WKH ODVW GHFDGHV DV D YLDEOH DOWHUQDWLYH WR IXQFWLRQDO
V\VWHPV0DQXIDFWXULQJFHOOV DUHSK\VLFDOJURXSVRIGLIIHUHQWPDFKLQHVDVVLJQHG WRD IDPLO\RISDUWVZLWK VLPLODU
SURFHVVLQJ UHTXLUHPHQWV 7KLV ZD\ RI RUJDQL]LQJ PDQXIDFWXULQJ UHVRXUFHV VWLOO PDLQWDLQV VRPH IOH[LELOLW\ LQ WKH
V\VWHPZKLOHLPSURYLQJLWVSHUIRUPDQFH






DOJRULWKPV WREHGHYHORSHG ,Q WKLVZRUNDFUXFLDOSDUWRI WKH'66 LVSUHVHQWHGDGDWDEDVH WKDWFRPSULVHVDOO WKH





JOREDO PDUNHW DQG UHVSRQG WR WKH GHPDQG IRU SHUVRQDOL]HG KLJK TXDOLW\ DQG ORZ SULFH SURGXFWV 7KH ZD\ WKH





LV XVHG LQ YDOXHDGGHG DFWLYLWLHV PDQXIDFWXULQJ RSHUDWLRQV 7KH UHPDLQLQJ  LV XVHG LQ ZDLWLQJ RU LQ
WUDQVSRUWDWLRQDQGVWRUDJHDFWLYLWLHV
2WKHU W\SHV RI PDQXIDFWXULQJ V\VWHPV KDYH HPHUJHG DV YDOLG DOWHUQDWLYHV WR IXQFWLRQDO V\VWHPV &HOOXODU
0DQXIDFWXULQJ6\VWHPV WU\ WRPDLQWDLQVRPHIOH[LELOLW\ZKLOHEHLQJPRUHHIILFLHQWDQGDUHXVXDOO\SRLQWHGRXWDV
ZD\ WR UHGXFH ZDVWH DQG KHOS LPSOHPHQW /HDQ0DQXIDFWXULQJ FRQFHSWV ZKDW KDV OHG WR DQ LQFUHDVH LQ WKHLU
SRSXODULW\











7KHUH LV IRU H[DPSOH D FRQVLGHUDEOH DPRXQW RI UHVHDUFK DERXW WKH IDPLO\ IRUPDWLRQ SUREOHP HJ EXW
XVXDOO\WKHIRFXVLVRQWKHFHOOIRUPDWLRQSUREOHPGHWHUPLQLQJWKHIDPLOLHVRISDUWVDQGWKHJURXSVRIPDFKLQHV$
ELJ SDUW RI WKHZRUN KRZHYHU XVHV DQ LQFLGHQFHPDWUL[ WKDW UHSUHVHQWV D YHU\ OLPLWHG VRXUFH RIPDQXIDFWXULQJ
LQIRUPDWLRQ2QWKHRWKHUKDQGWKHGLYHUVLW\RIDSSURDFKHVXVHGLVTXLWHLQWHUHVWLQJDQGRQHFDQILQGVRPHZRUNV
XVLQJ PDWKHPDWLFDO SURJUDPPLQJ PRGHOV FOXVWHULQJ DOJRULWKPV PHWDKHXULVWLFV DQG RWKHU WHFKQLTXHV
HJQHXUDOQHWZRUNV,WLVQRWLFHDEOHWKDWWKHXVHRIPHWDKHXULVWLFVVHHPVWRSUHYDLORYHUWKHRWKHUDSSURDFKHV
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)XUWKHUPRUH WKHUH LVYHU\ IHZNQRZQZRUNGHYHORSHG LQ WKHFRQWH[WRI'66IRU&06DQGVRPHZRUNDOUHDG\
SXEOLVKHGLVVWLOOYHU\LQFLSLHQW
,QDPRUHVRSKLVWLFDWHG'66LVSURSRVHGEXWLWKDVVRPHGUDZEDFNVQDPHO\LWRQO\FRQVLGHUVWKHFHOOIRUPDWLRQ




































VXSSRUW LQ WKH LPSURYHPHQW RI WKH VROXWLRQV VXJJHVWHGE\ WKH'66 )RU H[DPSOH LQIRUPDWLRQ UHJDUGLQJ WKH IORZ
EHWZHHQ FHOOV DQG WKH FRVWV DVVRFLDWHG ZLWK WKDW VROXWLRQ HJ WUDQVSRUWDWLRQ HTXLSPHQW DFTXLVLWLRQ DQG
PDLQWHQDQFHRXWVRXUFLQJFDQKHOSWKHGHFLVLRQPDNHUHYDOXDWHWKHLPSDFWRIGHFLVLRQVVXFKDV
x GXSOLFDWLQJPDFKLQHV
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x GHWHUPLQLQJWKHQHHGIRUK\EULGOD\RXWVZLWKVRPHPDFKLQHVDUUDQJHGLQWRIXQFWLRQDOGHSDUWPHQWV
x RXWVRXUFLQJSDUWVRUFHUWDLQRSHUDWLRQVUHVSRQVLEOHIRULQWHUFHOOXODUIORZ












WKHQ WU\ WR UHGXFH WKRVH FRVWV WKURXJK VHYHUDO RSWLRQV VXFK DV DFTXLULQJ QHZ HTXLSPHQW RXWVRXUFLQJ SDUWV RU
RSHUDWLRQV JURXSLQJ PDFKLQHV LQWR IXQFWLRQDO GHSDUWPHQWV 7KH UHVXOWLQJ QHZ VROXWLRQV VKRXOG EH DVVHVVHG
FRQVLGHULQJQRWRQO\WKHIORZFRVWVEXWDOVRWKHFRVWVDVVRFLDWHGZLWKWKHSURSRVHGFKDQJHV
7KHPRGHOV WKDWZLOOEH LQFRUSRUDWHG LQ WKH'66KDYHEHHQSDUWLDOO\GHYHORSHG7KHILUVWRQH LVD6LPXODWHG




1RQHWKHOHVV QHZ DOJRULWKPV DUH VWLOO EHLQJ FRQVWUXFWHG DQG LQ DOO RI WKHP PHWDKHXULVWLFV HJ 6LPXODWHG
$QQHDOLQJ *HQHWLF $OJRULWKPV DUH EHLQJ XVHG DV D ZD\ RI DQDO\]LQJ PRUH VROXWLRQV DQG LGHDOO\ ILQG LQ D
UHDVRQDEOHDPRXQWRIWLPHDJRRGVROXWLRQ
7KHIROORZLQJVHFWLRQSUHVHQWVWKHGDWDEDVHFRQFHSWXDOL]DWLRQRIWKHV\VWHPWKDWLVFXUUHQWO\EHLQJGHYHORSHG
3.2 Data model conceptualization 





7KHPDLQPRGXOHRI WKHGDWDEDVH LQFOXGHV WKH UHTXLUHGGDWD IRU VROYLQJ WKHFHOO IRUPDWLRQSUREOHP LQFOXGLQJ
DVVLJQLQJ RSHUDWLRQV WR PDFKLQHV DV ZHOO DV LQIRUPDWLRQ UHJDUGLQJ WKH VHYHUDO W\SHV RI FRVWV XVHG WR HYDOXDWH
VROXWLRQV7KDWFODVVGLDJUDPSUHVHQWHGLQ)LJXUHLVEULHIO\H[SODLQHGDVIROORZV
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(DFK SDUW FDQ EH EXLOW XVLQJ ]HUR RWKHU SDUWV LI LW¶V D VLPSOH FRPSRQHQW WKDW RQO\ LQFOXGHV RQHPDWHULDO RU
VHYHUDOSDUWVLI LW LVDFRPSOH[SURGXFWDVVHPEOHGZLWKVHYHUDOFRPSRQHQWV7KHFODVVµ6WUXFWXUH¶GHWHUPLQHV LQ
WKLVZD\ WKH%LOORI0DWHULDOV IRU DOOSDUWVSURGXFWV FRQVLGHUHG LQ WKH VWXG\)RUHDFKSDUW LW LV DOVRQHFHVVDU\ WR
NQRZLWVGHPDQGDQGWKHFRVWRIRXWVRXUFLQJLWVSURGXFWLRQ)XUWKHUPRUHWKHVHTXHQFHRIRSHUDWLRQVPDQXIDFWXULQJ
EXWDOVRWUDQVSRUWVWRUDJHDQGLQVSHFWLRQUHTXLUHGIRUSURGXFLQJDFHUWDLQSDUWLVDOVRGHILQHG
2SHUDWLRQV FDQ EH RI GLIIHUHQW W\SHV PDQXIDFWXULQJ WUDQVSRUW VWRUDJH DQG LQVSHFWLRQ DQG FDQ DOVR EH
RXWVRXUFHG DW D FRVW 2SHUDWLRQV FDQ KDYH HTXLSPHQW DVVRFLDWHG PDFKLQHV RU WUDQVSRUWDWLRQ HTXLSPHQW DQG
FRQVXPHGLIIHUHQWDPRXQWVRIWLPHLQFHUWDLQDFWLRQVVHWXSVPDQXIDFWXULQJORDGLQJDQGXQORDGLQJ
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7KH'66VKRXOGHQFRPSDVV WKH IROORZLQJ LVVXHV FHOO IRUPDWLRQSUREOHP LQFOXGLQJRSHUDWLRQVDVVLJQPHQW DV
ZHOODVLQWUDDQGLQWHUFHOOXODUOD\RXWV)XUWKHUPRUHLWVKRXOGDOORZWKHGHFLVLRQPDNHULQWHUYHQWLRQLQWKHVROXWLRQV
DV D ZD\ WR LQFRUSRUDWH DGGLWLRQDO NQRZOHGJH RI WKH SUREOHP JHQHUDWH PRUH VROXWLRQV DQG FRPSDUH WKHLU
SHUIRUPDQFH
7R VXSSRUW WKH GHYHORSPHQW RI D VROXWLRQ IRU WKH &06¶ GHVLJQ DQ DGHTXDWH GDWDEDVH LV UHTXLUHG FDSDEOH RI
DFFRPPRGDWLQJWKHGDWDXVHGE\WKHPRGHOVWRJHQHUDWHVROXWLRQVLQDGGLWLRQWRGDWDXVHGE\WKHGHFLVLRQPDNHU







$IWHU ILQLVKLQJ WKHPRGHOV DQG WKHGDWDEDVH FRQFHSWXDOL]DWLRQ WKHQH[W VWDJH VKRXOGEH WKH V\VWHP¶V LQWHUIDFH
GHVLJQDQGILQDOO\WKHGHYHORSPHQWRIDZRUNLQJSURWRW\SH7KHV\VWHPVKRXOGDWWKDWSRLQWLGHDOO\EHWHVWHGDQG
XVHGLQUHDOOLIHVLWXDWLRQVDVZD\RIYDOLGDWLQJDQGHQKDQFLQJWKHILQDOSURWRW\SH
7KLV ZRUN LV H[SHFWHG WR FRQWULEXWH WR WKH VFLHQWLILF UHVHDUFK LQ WKH DUHD RI LQGXVWULDO HQJLQHHULQJ DQGPRUH
VSHFLILFDOO\LQPDQXIDFWXULQJV\VWHPV¶GHVLJQPDLQO\WKURXJKWKHGHYHORSPHQWRIQHZDOJRULWKPVGLUHFWHGDW&06¶
GHVLJQ,WVKRXOGDOVRKDYHDQ LPSDFW LQ WKHDUHDRI'66¶VGHYHORSPHQWVLQFH LW UHSUHVHQWVDQDSSOLHGFDVHRI WKH
LQKHUHQWSURFHGXUHVDQGPHWKRGRORJLHVRIWKDWDUHDRIVWXG\
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